[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

Nrpopmaus MEBBEHETEPCTBO HAYKH H BBICIIETO OBPA30OBAHUS POCCUMCKOM ®EJIEPALIANA

®NO: Knoukos 0puii Cepreesuy degd

[LomKHOCTb: W.0. pekTopa oGpasosat
[ata ﬂOﬂﬂMfaHMﬂZ 12.04.2924 11:35:Q9TIOMEHCI
YHUKa/bHbIV NPOTPaMMHBbIN KITou:

4e7c4ea90328ec8e65¢5d8058549a2538d7400d1

paIbHOE TOCYAPCTBEHHOE OI0KETHOE
"CJIBHOC yqpemz[eHne BBICIIICTO O6pa30BaHI/I$I
(A THYCTPUAJIBHBIA YHUBEPCUTET»

YTBEP/XKJIAIO

3amectuTens gupekropa no Y MP

V.C. Ilytunona
« » 20 1.

PABOYAS ITPOI'PAMMA

JUCHHUIIIINHA OCHOBBI TEXHOJIOTUH MAallITMHOCTPOCHU A

Hanpasienue 15.03.01

MamunHocTpoeHue

HaIIpaBJICHHOCTb (HpO(i)I/IJ'IL) Cucremsl ABTOMATHU3HUPOBAHHOI'O  ITPOCKTHUPOBAHUA
TEXHOJIOTHISCKOM IMOATOTOBKH IMPOMU3BOJACTBA

)51

¢dbopma oOyueHus: ouHas

JOKYMEHT MNMog

QNIEKTPOHHOW NOANUCHIO

CepTtudukat: 6FA44C50384686A8E7BD5E27735179BC
Bnapeneu: Edpemosa BepoHuka BacunbesHa
[OevictBuTeneH: ¢ 14.06.2022 go 07.09.2023

NMMCAH




PaGouast mporpamMmma paspabotana 1jisi oOydaromIuxcsl mo HampasiaeHuto moarotoBku 15.03.01 -
MammHocTpoeHue (HarnpaBiIeHHOCTh (MPO(UIB): CUCTEMBbI aBTOMATU3UPOBAHHOTO MPOCKTHPOBAHHS M
TEXHOJIOTNMYECKOU TOATOTOBKH IIPOU3BOJICTBA).

Pabouas mporpamma paccMoTpeHa Ha 3acejaHuu KadeIpbl TEXHOIOTUH MAIIMHOCTPOCHHS
3aBeayronuit kadeapoit P.}1O. Hekpacos

(noonucw)

Pabouyro nporpammy pazpaborai:

O.10.TemnoyxoB, KaHJ.TEXH.HAYK, JOLIEHT
kadenpsl «TeXHOIOTUS MAIIMHOCTPOCHHSI»

A.N. CrapukoB, cTapuinii mpemnoiaBareib
kadenpsl «TeXHOIOTUsI MAIIMHOCTPOCHHUSI




1. HeJI](I U 3aJa49YM1 0CBOCHUS JUCHUIIJIMHBI

Lenpt0 TUCHMIUIMHBL  sBIIsieTCsT  (OpPMHUpPOBaHUE Yy OOyYaroIIUXcs OOIIEro MPEeICTaBICHHUS O
COJIEp’)KaHUU U 3a/Ja4aX TEXHOJIOTMHM MAIIMHOCTPOCHHUS, O IMPOIECCE M3TOTOBICHUS, dTamax COOPKUA H
MOCTPOCHHSI KAYECTBEHHOW M SKOHOMUYHOM MAIlIWHBI.

3ajaud JUCHUTIIIUHBIL:

- U3y4eHHE OCHOBHBIX MOJIOKEHHI U MIOHATHI TEXHOJIOTHH MAITUHOCTPOCHUS;

- W3YYCHHE TEOpUHU OA3UPOBAHUS,

- U3yYCHUE TEOPUH Pa3MEPHBIX IICTICH;

- OIPENEeNUTh 3aKOHOMEPHOCTH, TPOSIBIISIONINECS B IMPOIIECCE U3TOTOBIICHUS (CO3/IaHMsI) MAITUHBI U
OTIPE/ICTISIONINE €€ KaueCTBO, CEOECTOMMOCTh U YPOBEHB MPOU3BOAUTEILHOCTH TPYIA;

- OCBOHMTH METOIbI pa3pabOTKH TEXHOJIOTUYECKOTO MPOIIECCa U3TOTOBIICHHS MAIIUHBI,

- HAy4YUTBhCS OOBSCHATH CYINTHOCTh MPUHIUIUAIBHBIX MOJIOKEHUH, JIEKAINUX B OCHOBE CO3IAHHUS
Ka4eCTBEHHOW ¥ SKOHOMUYHOM MAIlIMHBI, U JIOTUYECKHUX CBS3EH MEXTy 3aKOHOMEPHOCTSIMH B TEXHOJIOTUU
MalIHHOCTPOCHHUS.

2. Mecto qucuuniuebl B ctpyktype OIIOIT BO

JlucuuIuinHa OTHOCHUTCS K 00s13aTeNIbHOM YacTH y4eOHOTO IUIaHa.

Heo0XoauMbIMU yCITOBUSIMU TSl OCBOSHUSI TUCIIMITIIMHBI SIBJISTFOTCS:

3HAHUE€ OCHOBHBIX 3aKOHOB €CTCCTBCHHOHAYYHbIX JUCHUIIIMH B IIPUIOKCHUHN K HpO(i)CCCHOHaHLHOﬁ
JeSTEeIBHOCTH; 0a30BBIX METOJIOB MAaTEMaTHUECKOTO aHajih3a W MOJCIMPOBAHUS, TEOPETUYECKOTO U
HKCHEPUMEHTAIBHOTO MCCIIEIOBAHUS, TIPAaBUI OOPMIICHHS MPOEKTHOW M TEXHUYECKON JTOKYMEHTAIIHEH
ONTHUMAJIBHBIX CIIOCOOOB peIIeHHs 3a/Jay, UCXOIs U3 JEHCTBYIOIIUX MPABOBBIX HOPM, HUMEIOLIUXCS
pPECyYpCoOB M OTpaHUUYEHUH; CIIOCOOOB OIMpPEACNICHUS TMOPSIKA BBITTOJHEHHs OINepaluii U NMepexooB s
M3TOTOBIICHUS U3JIeIHH TpeOyeMOoro KauecTBa; MpaBHil TEXHOJIOTHYECKON JUCIUTIIMHBI PU U3TOTOBIEHUT
I/I3)1€J'H/II\/’I MaHII/IHOCTpoeHI/ISI; 0a30BBIX MCTOOOB BBIITOJITHCHUA WHKCHCPHEBIX paCdCTOB ITPU IMMPOCKTUPOBAHUU
JeTaneil ¥ y3J0B U3JENUi B MAIIMHOCTPOCHHH; PACUETHBIX METOAMK MPHU MPOSKTUPOBAHUU JeTalel U
y3JI0B M3JICTNI B MAITUHOCTPOCHUH.

yMeHHe TIPUMEHATHh B MPO(EeCCHOHANBFHON NEATEIHHOCTH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCIIUITIINH, MMPUMCHSATH 0a30BEIE MCTOABI MATCMATHUYCCKOI'0 aHAJIM3a 1 MOACTIUPOBAHUA, TCOPETUICCKOTI'O
1 DKCMIEPUMEHTAJIBHOTO UCCIIEIOBAHMSI; padOTaTh C MPOEKTHOW U TEXHUYECKOW JOKYMEHTAIuel; paboTaTth
B I[el\/IICTBYIOHII/IX IMpaBOBbBIX HOpMAax IIpU PCUHICHUH 3ajad4, MNPUMCHATE oncpanuu W NCPEXOAbl 1A
U3TOTOBIICHUS] U3JENUA TPU HAaUMEHBIIMX 3aTpaTax TpyJda; KOHTPOIUPOBATH  COOIIOJICHUE
TEXHOJOTHYECKOMI JTUCIIUILIIUHBI, IMPUMCHATH 0a30BEIE MCTOJBbI BBITIOJIHEHUS WHXKXCHCPHBIX pacyC€TOB IIPpH
MPOEKTUPOBAHUM JETalel W Y3JOB W3JIENHA B MAIIMHOCTPOCHUU; OMPEACINSATh TPAHHYHBIC YCIOBHS
pacyeToB MPU MPOCKTUPOBAHUH JIETAICH M y3JI0B U3/ICIIHI B MAIIMHOCTPOEHUH .

BJIa/IeHHe 3aKOHAMH €CTECTBEHHO-HAYYHBIX MJUCIHILUIUH B TPOGECCHOHATBHOU NeATeIbHOCTH,
HaBbIKaMU IIPUMCHCHHSA B HpO(l)eCCHOHaHBHOﬁ NCATCIIBHOCTHU 0a30BbIEe 3HAHUS MaTeMAaTUYECKUX U
€CTECTBEHHBIX HAYK; HABBIKAMH MPUBEICHUS MIPOSKTHON M TEXHUYECKOW TIOKyMEHTAaIlMel B 3aKOHUYCHHBIH
BU/I; HABBIKaMU BBIOOpA ONTHMAJIbHBIX CIIOCOOOB peIlIeHNs 3a/1a4, B UMEIOLIUXCS PECYPCOB M OTpaHUYEHUH;
HABBIKAMHU BBITIOJTHEHUS OILIEHKH TEXHOJIOTUYHOCTU KOHCTPYKIIMU JeTallel; HaBBIKAMH COOJIIOJICHUS
TEXHOJIOTHUECKOU JAUCHUILIMHBI ITPU U3TOTOBJICHUU I/ISJIGJIHI;'I; HaBBIKAMHU BBIITOJIHEHUS 0a30BBIX METOOOB
WHXEHEPHBIX PACUYeTOB MPHU MPOCKTHUPOBAHUY JETallel U Y3JIOB U3/IECTNI B MAIIMHOCTPOCHUH; HaBBIKAMU
paIMOHATFHOTO TMPUMEHEHHsI PAacUYeTHBIX METOJIWK, COCTaBJICHHS PACUETHBIX MOJECJICH, ONpeaeICHHUs
IPAaHUYHBIX YCIOBUM pacyeTOB IIPU NPOCKTUPOBAHUU JCTAIICH U Y3JI0B U3JEIUI B MAILIMHOCTPOCHUM.

CopnepkaHue IUCHUIUIMHBI SBJSIETCS JIOTMYECKUM  TIPOJIOJDKCHHUEM  COJCPIKAHUS  TUCIIMILIFH:
«TexHOIOTHYeCKHe MPOIECCHl B MAIIIMHOCTPOSHUM Y, «OCHOBBI HH)KEHEPHOTO MMPOCKTHPOBAHUS» M CITYKHUT
OCHOBOW Il OCBOCHHS IUCHHIUTHH: «[IpoeKkTHpoBaHHE TMPOIECCOB MEXaHHUYECKOW 0OpabOTKM,
«IIpoekTpoBaHuE MAaIIMHOCTPOUTEIBLHOIO MpPOU3BOACTBa». CIyKUT OCHOBOWH U1 BBIIOJHEHUS,
MOJITOTOBKH K MPOIIEIypPE 3aIIUTHI M 3aIUTE BHITYCKHON KBATH()PUKAIIMOHHON PabOTHI.



3. Pe3yabTarhbl 00y4eHHUs MO AMCHUIIHHE

Hpouecc N3YUCHUA JUCHUIIIMHBI HAIIpaBJICH Ha (bOpMHpOBaHI/Ie CICAYIOIIUX KOMHCTCHHHﬁ:

Tabmuna 3.1

Kona u nammeHnoBaunue
KOMITETEHIIUN

Kon 1 HaMMeHOBaHUE UHIUKATOPA
noctkeHus komnereHuu (MJ1K)

Kon n HanmeHOBaHuUe pe3ynbTara
00y4YeHHs IO AUCIUTUTHHE (MOIYITIO)

OIIK-1 CnocobeH npuMeHsTh
€CTECTBCHHOHAYYHBIC U
0OIIeHKEHEePHBIE 3HAHNS,
METOJIbl MATEMaTHYECKOT0
aHAIIM3a 1 MOJCIUPOBAHUS B
npodhecCHOHABHON
JeATEIEHOCTH

OIIK-1.1 TIloHuMMaeT OCHOBHBLIE 3aKOHBI
€CTECTBEHHOHAYYHBIX IHACIUIIINH B
MPUIOKCHUU K npo¢eCCHOHATBHOMN
EITEILHOCTH

3HaTh: 31 OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX  JUCIMIUIMH B
MPUWIOKEHUH K  MpOo(ecCHOHATbHON
ESITENBLHOCTH

YMers: V1 IPUMEHATH B
npodecCHOHAIBLHON JeSITebHOCTH
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCUUIUIMH

Bmanets: Bl 3akoHaMH ecTECTBEHHO-
Hay‘-IHI)IX JUCLIUITIIINH B
poQeCCHOHANBLHOMN JeSITENbHOCTH

OIIK-1.2 [IemoHCcTpHpyeT 0a30BbIC 3HAHHUS
MaTeMaTHYeCKUX M CeCTECTBCHHBIX HayK B

3HATh: 32 0a30BBIE METObI
MaTEMaTHYECKOTO aHaJIM3a u
MOJICIAPOBAHMS, TEOPETHUECKOTO U

OKCIICPUMCHTAJIbHOT'O NUCCJICAOBAHUA

YwmeTh: V2 npuMeHsATh 0a30BBIE METOIBI

OIIK-5 Cnoco6en paboraTs ¢
HOPMATHBHO-TEXHUYECKOM
JIOKyMEHTalUEH, CBSI3aHHOU ¢
po¢eCCHOHATBHOM
JIESITENIbHOCTBIO, C YUETOM
CTaHIapTOB, HOPM U TIPABHII

npodeccrnoHaNbHOM JEATeNFHOCTH; | MaTeMaTHIECKOTO aHaIMn3a "
METOJaMH MAaTeMaTHYeCKOTO aHalu3a U | MOJCIMPOBAHMSA, TEOPETHYECKOro U
MO/JICJIUPOBAHMUA, TEOPETUYECKOTO U | SKCIEPUMEHTAIBHOTO UCCIICIOBaHUS
9KCIEPUMEHTAIBHOTO UCCIICAOBAHUS Bnaners: B2 HaBblkamMu NpUMEHEHHs B
npoQeCcCHOHATBHOM JESITeIbHOCTH
0a30Bble 3HAHMSA MaTEeMAaTHYECKUX W
€CTECTBEHHBIX HAYK
3uath: 33 mpaBuna  odopmiieHHs
IIPOEKTHOMI u TEXHUYECKOU
OIIK-5.1  nmemoHcTpupyer  pabory ¢ | AOKyMEHTalUeH
MIPOCKTHON M TEXHHYECKOH JOKyMeHTalued, | YMers: Y3 paboTaTh ¢ TPOCKTHOW H
odpopmileHHEM  3aKOHYEHHBIX  IPOEKTHO- | TeXHHYECKOW JOKYMEHTalueH
KOHCTPYKTOPCKHX paboT Bnaners: B3 HaBblkamMM TIpUBEICHHS
MIPOEKTHOU u TEXHUYECKON
JIOKyMEHTaIMeH B 3aKOHYECHHBIN BUJ
3Hate: 34 ONTHMaNbHBIE  CIIOCOOBI
pemeHuns 3aj1ad, HCXOAS u3
OIIK-5.2 OCYILECTBIISIET BBIOOD ACHCTBYIOLIMX TIpaBoBRIX HOPM,

ONTUMANIFHBIX CHOCOOOB pemeHHus 3ajad,
HCXOJs M3 JEHCTBYIOIIMX IPABOBBIX HOPM,
HIMEIOLIUXCS PECYPCOB U OTPaHUUYEHUI

HMEIOINXCS PECYPCOB M OTpaHUICHUN

Ymets: Y4 pabotaTh B JAEHCTBYIOIIMX
MIPAaBOBBIX HOPMaX MPH PELICHUH 33/1a4

Brmagetr: B4  HaBbelkamMum  BBIOOpa
ONITUMAJIFHBIX CIIOCOOOB pelIeHMs 3a/1a4,
B UMEIOIIUXCSI PECYPCOB M OTPaHUYEHUH

OIIK-12 Cniocoben
obecrieunBaTh
TEXHOJIOTUYHOCTD U3LEIUHA U
MPOIIECCOB U3 U3TOTOBIICHUS,
YMETh KOHTPOJIHPOBAThH
CcOOJII0IEHNE TEXHOJIOTHYECKON
JMCIUIUIMHBI TIPH
HU3TOTOBJICHUU U3IEIUN
MAIIHHOCTPOCHHUS

OIIK-12.1 OuneHuBaeT TEXHOJIOTHYHOCTH
KOHCTPYKIIUHU JCTaJIeH, ONPEAESTh HOPSIOK
BBINIOJTHEHUS OMEpPAlliii ¥ TEePeXOJOB I
M3TOTOBJICHUS MAaIIAHOCTPOUTEIHHBIX
u3Jenuil TpeOyeMoro KadyecTBa, 3aJaHHOTO
KOJIMYECTBA TIPH HAUMCHBIIUX 3aTpaTax
0O0IIIECTBEHHOTO TPYAa

3rate: 35 cmocobbl  ompeneneHus
mopsaaka BBIIIOJITHCHUA onepaum‘/'l )5
NepexXoJ0B Ul M3TOTOBJICHUS W3JCIHN
TpeOyeMoro KayecTBa

Ymers: V5 nOpuUMeHATh onepanuud U
NepexoAbl sl U3TOTOBIICHHS M3JENUI
IIpY HAMEHBIIUX 3aTpaTax TpyAa

Binanets: B5 HaBbIKaMH BBIITOJHEHHS
OIICHKH TEXHOJIOTMYHOCTH KOHCTPYKIUU
JIeranei

OIIK-12.2 Peanu3yeT KOHTPOJIb COOMIOCHUE
TEXHOJIOTHYECKOM JVICIUTITHHBI npu
W3TOTOBIICHHUH M3/EINH MAIMHOCTPOCHHUS

3Hath: 36 mpaBWiia TEXHOJOTMYECKOU
JVCIUTIIHHBI npu M3TOTOBJICHUHT
WU3ACJIUA MAIIMHOCTPOCHUS




YMmers: Y6 KOHTPOJIUPOBATh
coOroIeHHE TEXHOJOTHYECKOM
JUACITUTLTAHBI

Bmaners: B6 HaBpIkKamMu cOOIOmIEHUS
TEXHOJIOTHYECKOH  MUCHMUIUTHHBL  [pU

HU3TOTOBJICHUU U3JIEINI

OIIK-13 CrniocoOeH mpuMeHsTh
CTaHJapTHBIC METO/IBI pacyeTa
[pH IPOSKTUPOBAHHUH AETANCH
U y3JI0B H3/ICIHI B
MAIIHHOCTPOCHUH

OIIK-13.1 IemoHCTpUpYeT 3HaHUSA 0A30BBIX
METOJIOB pacueTa NpU MPOEKTUPOBAHUH

3HaTh: 37 0a30BbBIE METOABI BHITTOITHEHUS
HHXKEHEPHBIX pacderoB npu
MPOCKTUPOBAHUM  JleTallel W y3JO0B
W3/IeTMi B MAITHHOCTPOCHUH

Ymets: V7 npuUMeHATh 0a30BBIE METOIBI
BBITIOJTHCHUSI UH)KCHEPHBIX PAaCUCTOB IPH

neranei u y3JI0B 15631 (SN30407%1 B | MPOCKTHUPOBAHUU JETaJcii U  Y3JIOB
MAIIMHOCTPOCHUHU U3JICNIUH B MAIIMHOCTPOCHUU
Bnagers: B7 HaBbIKaMU BBINOJHEHUS
0a30BBIX METOJIOB WH)KEHEPHBIX
pacueToB MpPHU MPOCKTUPOBAHHUHM JCTaNCH
1 y3JIOB U3JICNIUI B MAITMHOCTPOCHHUH
3naTh: 38 pacueTHBIE METOIWKH IIPH
MPOSKTHPOBAHNU JeTajed ¥  y3IIOB
M3JICNNH B MAIIMHOCTPOCHUN
Vmers: Y8 ompenensaTs TrpaHUYHBIE
OI1K-13.2 Pammonanszo TIPUMEHSET pel P
YCIIOBHS pAacUETOB P MPOCKTHPOBAHUHU
pacueTHbIC METOIUKH, COCTaBIISIET o N
Jetajed W Y3JIOB  M3NENHHA B
pacueTHBIC MOJICIH U OTIPEICISIeT TPaHUIHBIC
MaIInHOCTPOCHHUU
YCIIOBHSL pPAacuYeTOB MpPU MPOCKTUPOBAHHUU
o . Bnamers: B8 HaBbIKaMH pannoHaIHHOTO
neranei u y3JI0B 1631 (SN 05071 B
NPUMEHEHHSI ~ PACUeTHBIX  METOJIUK,
MAaIIMHOCTPOCHUHU N
COCTABJICHUS  PAcCUeTHBIX  MOJICNEH,
OMpENECIICHUs] ~ TPAHUYHBIX  YCIIOBHIA

pacyeToB MpH MPOCKTUPOBAHUHM JeTalel
Y Y3JIOB U3JIeJIUH B MAIIMHOCTPOEHUH

4. O0beM TUCHUTINHBI

OO0l 00beM TUCHUILIMHEI COCTABIAET 5 3aueTHbIe equHuIbl, 180 yacos.

Tabnuua 4.1.
AyIUTOpHBIC 3aHSTHSI/KOHTAKTHAs paboTa, dopma
dopma Kypc/ yac. CamocrositenpHast | KoHTponb, | NPOMEXyTOUHOH
o0yd4eHust | cemecTp ) p— [Mpaktuueckne | JlaGopaTtopHeie pabora, ac. yac. aTTecTaluu
3aHATHUSA 3aHATUA
Ounas 3/6 18 34 - 101 27 DK3aMeH
5. CTpykTypa u coep:kaHue TUCHUTITIHHBI
5.1. CTpyKTypa TUCIUIIIIUHBI.
Ounas ¢popma o0yuenuss (ODPO)
Tabmuma 5.1.1
C AyJIUTOpHBIE 3aHSITHSI,
No TPYKTYPa AHCIHILITHHBL yac. CPC, | Bcero, OrnieHouHbIC
/I Homep gac. gac. Kon MJIK cpencrBa*®
HanmvenoBanue pasnena JL IIp. J1ab.
paszmena

OIIK-1.1 YONel
Beenenue. 3amaun u OIlK-1.2 YONel
1 1 00BEKTEI UCCIIEIOBAHUI. 2 i i 10 12 OIIK-5.1 YONel
OCHOBHBIE MTOJIOKCHUS U OIIK-5.2 YONel
roHsATHs. CBSI3H B MAIlIMHE OIlK-12.1 YONel
OIIK-12.2 YONel




" IIPOU3BOACTBCHHOM

YONel

OIIK-13.1
TIPOIIECCE €€ N3TOTOBJICHHMSI
OcHOBBI 0a3UpOBaHUS U OIIK-1.1 ITPNel
TEOpUs pa3MEPHBIX LENen OIIK-1.2 ITPNel
OIIK-5.1 TTPNel
2 8 12 22 OIIK-5.2 TTPNel
OIlK-12.1 TTPNel
OIIK-12.2 TTPNel
OIIK-13.1 TTPNel
dopmupoBaHue OIIK-1.1 YONe2
TpeOyeMbIX CBOHCTB OIIK-1.2 YONe2
MaTepualia U pa3MepHBIX OIIK-5.1 YONe2
3 CBSI3€H JeTaan B IIpoIecce - 10 12 OIIK-5.2 YONe2
€€ U3TOTOBJICHUA OIlK-12.1 YONe2
OIIK-12.2 YONe2
OIIK-13.1 YONe2
Joctmwkenue tpedyeMoii OIIK-1.1 TTPNo2
TOYHOCTHU (hOPMBI, OIlK-1.2 TTPNo2
pa3MepoB u OIIK-5.1 TTPNo2
4 OTHOCHTEIILHOTO 8 12 22 OIIK-5.2 TTIPNe2
TOJIOKEHUS TTOBEPXHOCTEM OIIK-12.1 TTPNo2
JIETaJIU B MPOLIECCE €€ OIIK-12.2 TIPNe2
HU3TrOTOBJICHUS OIIK-13.1 TTPNe2
Hactpoiika OIlIK-1.1 YONe3
TEXHOJIOTUYECKON OIlK-1.2 YONe3
cucteMbl. OOecreuenue OIIK-5.1 YONe3
5 3¢ PEKTUBHOCTH - 10 12 OIIK-5.2 VONe3
IIPOU3BOJICTBEHHOTO OIIK-12.1 YONe3
npouecca. OIIK-12.2 YONe3
OIIK-13.1 YONe3
CraTucTHYeCKUE METOIEI B OIIK-1.1 TTPNe3
TEXHOJIOTUYECKUX OI1K-1.2 TTPNe3
HUCCIIEIOBAHUIX OIIK-5.1 TTPNe3
6 8 12 22 OIIK-5.2 TTPNe3
OIIK-12.1 TTPNe3
OIIK-12.2 TTPNe3
OIIK-13.1 TTPNe3
OCHOBBI pa3pabOTKH OIIK-1.1 YONe4
TEXHOJIOTUYECKOTO OIlK-1.2 YONe4
npoiecca OIIK-5.1 YONe4
7 - 10 12 OIIK-5.2 YONe4
OIIK-12.1 YONe4
OIIK-12.2 YONe4
OIIK-13.1 YONe4
Pa3paboTka OIIK-1.1 TTPNe4
TEXHOJIOTHYECKOTO OIlK-1.2 TTIPNe4
Mpolecca U3roTOBICHUS OI1K-5.1 TTPNe4
8 neraneil 1 COOPKU MAaIIHHBI 10 16 28 OIIK-5.2 ITPNe4
OIIK-12.1 TTIPNe4
OIIK-12.2 TTIPNe4
OIIK-13.1 TTIPNe4
OIIK-1.1 Tect
HOCTI)OCHHC u OIIK-1.2 Tect
obecneyenre HEOOXOIUMOI OIIK-5.1 Tect
9 3 peKTUBHOCTH - 9 11 OIIK-5.2 Tect
MTPOU3BOJICTBEHHOTO OIIK-12.1 TecT
nporecca. 3aKkJIIoueHue OIIK-12.2 Tecr
OIIK-13.1 Tect
DK3aMeH - - 27 OIIK-1.1 DK3aMeH




OIIK-1.2
OIIK-5.1
OIIK-5.2
OIIK-12.1
OIIK-12.2
OIIK-13.1
OIIK-13.2

HToro: 18 - 34 101 180

*YO — ycrusiit onpoc; [TP — npaktuueckas padota

5.2. ConepxaHue NUCIUILIHBI.

5.2.1. ConeprkaHue pa3ieaoB JUCIUIUTHHBI (IUAAKTHYCCKUE STUHUIIBI).

Paznen 1. «Bseodenue. 3a0auu u ob6vekmol uccneoosanuii. Ocrognvie nonodxicernus u nowsamus. Ceasu 8
MawiuHe U Npou3BOOCMEEHHOM Npoyecce ee U320mosjieHus». MallMHOCTPOEHUE U €ro POJib B YCKOPEHUH
TEXHUYECKOTO Tporpecca. 3aadyd W OCHOBHBIC HANpABJICHUS PA3BUTHS MALIMHOCTPOCHHUSA. TeXHONOrus
MAaIIMHOCTPOEHUSI KaK HaydHas AUcCUMIUIMHA. OCHOBHBIE 3Tanbl €€ Pa3BUTHUA. POJb pyCCKUX M COBETCKHX
YVUEHBIX U HWH)XCHEPOB B (DOPMHPOBAHWHM W PA3BUTUM TEXHOJOTMH MAIIMHOCTPOCHUs. Poilb TeXxHOIOrHH
MalmHOCTpoeHHss B 3((EeKTHBHOM (YHKIMOHUPOBAHMM W MPEoOpa3OBaHUM MAIIMHOCTPOUTEIHLHOTO
KomIiekca crpaHbl. OOBEKTHI, paccMaTpUBACMbIE M HW3YyYaeMbIC TEXHOJIOTHEH MAIIMHOCTPOCHHS.
KoHcTpykuMsi MallMHbl Kak CIIO)KHAas CUCTEMa JBYX BHUJIOB CBSI3E€H: CBOMCTB MaT€pUAIOB U Pa3MEPHBIX.
[Tpon3BOACTBEHHBII MPOLIECC U3TOTOBJICHHSI MAILMHBI KaK CIIO’KHAs CUCTEMA IATH BUIOB CBSI3€H: CBOWCTB
MaTepuaioB, pa3MEpHBIX, MH(POPMAIIMOHHBIX, BPEMEHHBIX, IKOHOMUYECKUX. POl KaKAoro Buaa cBsi3ell B
MIPOM3BOACTBECHHOM Iporiecce. Mamaa Kak 00beKT pon3BoIcTBA. DYHKIIMOHATIBHOE U MOP(OIOTHIECKOe
ero omucanue. CioyxeOHOe HazHaueHHE MalIMHbL. KauecTBO M AKOHOMHYHOCTh MAIIWHBI, X IOKA3aTelNu.
KauectBo n TouHOCTH Aeraneil mammH. [loHarne o TouHocTH. TexHuyeckas MOATOTOBKA MPOM3BOJACTBA.
Crpyktypa u (GyHKIMOHATBHOE Ha3HAYEHUE COCTaBIsONMX ee yacteil. [Ipon3BOACTBEHHBIN H
TEXHOJIOTHYECKUN Tporiecchl. Pabouee mecto. OpraHu3aliMOHHO-TUIAHOBAS CTPYKTypa TEXHOJIOTMYECKOTO
nporecca (TII). TpeGoBanus k TI1: obecrieuenre 3a1aHHOTO Ka4eCTBa U3TOTOBISIEMOT0 OOBEKTa MPOU3BO/ICTBA
1 3KOHOMHYECKOU A(heKTUBHOCTH. KOHCTPYKIMS MalIMHBI KakK CIIOKHAsh CHCTEMa JIBYX BHUJOB CBSI3EH:
CBOWCTB MaTEpUAIOB U pa3MepHbIX. | [pOM3BOICTBEHHBIN POIIECC U3TOTOBIECHUS MAIIMHBI KAK OYE€Hb CIIOKHAs
CHCTEMa BUJIOB CBSI3€i: CBOMCTB MaTepUAJIOB, pa3MEPHBIX, MH(DOPMAITMOHHBIX, BPEMEHHBIX, SKOHOMUYECKHX.
Posnb kaxxoro Buia cBsi3u B MPOU3BOJACTBEHHOM Tiporiecce. OrpaHMueHus OTKIIOHEHUH 3HAYEHUI MOKa3aTenen
cBsizelt jonmyckamu. [lomydeHne cucTeMBbl CBS3€H, COCTABIISIONIMX KOHCTPYKIIMIO MAIIMHBI, Yepe3 CBSA3H B
MIPOU3BO/ICTBEHHOM MPOILIECCE.

Paznen 2. «Ocnoswvl 6asuposanus u meopus pazmepuvix yenetiy. OCHOBBI OazupoBanwus. [lomoxenus
TEOPETUYECKON MEXaHHKH, COCTaBISIONINE OCHOBY Teopuu OaszupoBanusi. [lonstus "OGasupoBanue", "0a3za",
"omopHasi Touka", "komruiekT 0a3", "3akperuieHue, yctaHoBka'. Pomb 3akpermienus. Komruiekt 06a3 kak
KoopauHatHas cucrteMa Knaccudukanus 6a3. PekomeHpmanuu mo pa3paOOTKE WM BBISBICHUIO CXEMBI
OazupoBanus jgetanu. llorpemHoOCTH  yCTaHOBKM — 3arotoBok. [loapasnenenue  (kimaccugukariys)
TexHoJorndeckux 0a3 mpu BoinonHeHnu onepaiuii TI1. Teopus pasmeprbix neneil. OCHOBHBIC TIOHSATHS U UX
ompenenenusi.  Kmaccupukamuss  pasMepHbIX — 1ieneil.  Mertoauka — BBISIBJICHHS  KOHCTPYKTOPCKHX,
TEXHOJIOTUYECKUX U U3MEPHUTENLHBIX Pa3MepHBIX 1erneil. CriocoObl pacueTa pa3MepHBIX 1erneil. [lorpemHocTs
3aMBIKAIOIIET0 3BE€HA. METOAbl JOCTIKEHUS TpeOyeMOW TOYHOCTH 3aMBIKAIOIIEero 3BeHa. Peanmzarust
pa3MepHBIX CBs3el B MalllMHE B mporiecce ee coopku. KOHCTpYKTOpCKre pa3MepHBIE IIeTH U TEXHOJIOTHYECKHe
pa3sMepHBbIE LEMH.

Paznen 3. «@opmuposanue mpebyemuvix ceoticme mMamepuana u pazmepHvix cesazeti 0emanu 8 npoyecce
ee uzeomosnenusny. Jloctxenne TpeOyeMbIX CBOMCTB Marepuaia aeraind. [lokazaTenn CBOMCTB marepuala
JIeTalli, OTpeeNseMble €€ CIY)KeOHBIM Ha3HaueHWeM. VI3MEHEHUs CBOWCTB Marepuajia 3aroTOBKA B
TEXHOJIOTUYECKOM IPOLIECCE U3TOTOBJICHUS JI€TAIM B PE3yJbTaTe CHIOBBIX, TEIUIOBBIX, XUMUYECKHX M JIp.
BUJ10B Bo3zeicTBUiA. [IpeabsBiaenue TpebOBaHMil K Ka4eCTBY MaTepHaia 3aroToBku. ObecrneueHne TpedyeMbIx
CBOWCTB Marepuaia JeTalH B IPOLIECCE €€ U3TOTOBICHHUS.



Paznen 4. «/Jocmuoicenue mpebyemoti mounocmu hopmvl, pasmepos u OMHOCUMENLHO20 NOTOHCEHUS
nogepxHocmeti 0emanu 6 npoyecce ee u3eomoeieHus». PasMepHble CBS3M B WM3TOTOBJIEHHOM JETalM Kak
OTPAKEHUE pa3MEPHBIX CBA3EH TEXHOJOIMYECKOro IPOLECca €€ M3rOTOBIEHMs. Tpu 3Tana BbIIOJIHEHUS
ornepauun. Poib KaXa0ro 13 3TarnoB B BO3HUKHOBEHHU MOTPEIIHOCTEN (POPMBI, pa3MEpPOB U OTHOCUTEIBHOTO
MOJIOKEHUST TIOBEpXHOCTel jaetanu. Pa3smepHble CBA3M, BO3HUKAIOUIME HA JTale yCTAHOBKU(OA3MpPOBaHMSA)
3aroToBKU. CyIIHOCTP W TNPUYMHBI BO3HUKHOBEHMS IIOIPEIIHOCTH YCTAaHOBKM 3arotoBku. Ilytu ee
YMEHBILIEHHUS.

Pazmen 5. «Hacmpoiika  mexnonocuueckou — cucmemol.  Obecneuenue  dghghexmusHocmu
npou3B00CcmeeHHo20 npoyeccay. PazmepHbie CBsI3M, BO3HUKAIOIIUE B IPOLIECCE HACTPONKH TEXHOJIOTHUECKON
cuctembl. llenp, cymHOCTH M CHOCOOBI HACTPOMKHM TeXHOJOrWdeckoil cucrembl. llomHactpoiika
TEXHOJIOTUYECKON CUCTEeMBI. [IyTM NOBBIIIEHMS TOYHOCTH HACTPOMKM M IIOJHACTPOMKU TEXHOJIOIMYECKOU
cuctembl. dDakTophl, ASUCTBYIOIIME B Ipoliecce 00pabOTKK 3aroTOBKM M BJIMAIOLIME HAa TOUYHOCTH AETAlH:
HEpaBHOMEPHOCTbH IIPUITyCKa U TBEPAOCTU Marepuasia 3ar0TOBKH; JKECTKOCTb TEXHOJIOTMYECKOW CUCTEMBI;
BUOpalMKU; Pa3MEPHBIM U3HOC PEXYIIEr0 MHCTPYMEHTa M 3aTYIUICHHE; TETUIOBbIC NePOpMaIK 3JIEMEHTOB
TEXHOJIOTHYECKON CHCTEMBI M 3arOTOBKH. CPEbl, KBaTn(UKauu padodero. 3aTparsl BpeMEHHU Ha BHITIOIHEHUE
MIPOU3BOICTBEHHOT O npouecca. ona Bpemenu u ero pacxogosanue. Hopmuposanue. OTKIOHEHMS B 3aTpaTax
BpEMEHM OT HOMMHAIBbHBIX HOpPMaTHBOB. BHelukioBble moTepu (oHAa BpeMeHH. BpemeHHble CBS3U B
MIPOM3BOACTBEHHOM TIPOLIECCE M 3a/lauyd, 3aBUCSIIME OT HX CTPYKTYpPhL: OOECHEeYeHHE BBIMOIHEHUS
IIPOM3BOACTBEHHOM NPOTrpaMMbl BBIIOJIHEHHSI HW3JEIMNA, HEOOXOIUMOIO YpPOBHS IPOWU3BOAUTEIHLHOCTU
Tpoliecca U 3arpy3Ku 000pyI0BaHHS.

Paznen 6. « Cmamucmuueckue memoowt 6 mexHono2u4eckux uccie0osanusxy. Paccesnue napameTpos
Ka4yecTBa M3/IENUs IIPU U3roTOBIEHUH. DAKTOPBI, MOPOKIAIOIINE paccesHUe. Toueunble AuarpaMMel. 3a1auu,
pelacMble Ha OCHOBE H3Y4YEHUS] CTAaTHMCTHUECKMX XapaKTEpPUCTUK pAcCesiHUS IapaMEeTpoB TOYHOCTH.
Ilokazarenmu Mepel paccesHusA. [IpakTMueckre M TEOPETUYECKUE KPUBBIE M 3aKOHBI PACCESIHUA, MX
MareMaTudyeckue XapakrepucTuku. Kiaccudukanus BIUSHUS JOMUHHMPYIOUMX (DaKTOPOB Ha XapakTep
paccesiHus: Clly4dalHble, TIOCTOSIHHBIE, PABHOMEPHO M3MEHSIOLIMECS BO BpEMEHM M Jp. KomnosuunoHHbIe
3aKOHbI pacnpezaenenus. CornocraBieHue MOl PacCeSHUs U MOJIS IOMYyCKa.

Pasnen 7. «Ocnoewl paspabomxu mexuonocuueckozo npoyeccay. COKpallleHHe UKJIA U3TOTOBJICHUS
U3JIeNHii; obecrieueHne pUTMUYHOCTH padoThl Mpon3BoAcTBa. [1yTH U cpeacTBa pelleHns yKa3aHHbIX 3a/1a4.

Paznen 8. «Paspabomka mexnonozuueckoeo npoyecca uzomosieHus oemaiel U COOpKU MAUUHbBL».
N3yuenue ciy:xeOHOro Ha3HAUEHMs IeTajleld, arperaroB U MalllHbI B LIEJIOM, UX pabouux yepTexei 1 HopM
TOYHOCTH. KauyecTBEHHbII W KOJMYECTBEHHBIM aHAM3 COOTBETCTBHS HOPM TOYHOCTH CIIy’KEOHOMY
Ha3HA4YeHUIo jaeTanu. M3ydeHue mporpaMMel BbIITycKa M BbIOOp BHMJA OpraHU3allid MPOU3BOJICTBEHHOIO
npotecca. BpiOop TeXHOIOrMUeckoro mporecca MONy4deHUsl 3ar0oTOBOK. BpIOOp TexHonormueckux 6a3 ajs
MOJTy4€eHHsI OOJIBIIMHCTBA MOBEpXHOCTEN JieTasneld. BeiOop TexHonornueckux 0a3 /uis 00pabOTKU 3aroTOBKY Ha
nepBoi omnepauu. Ponb mnepBoi onepanuM B TEXHOJIOTMYECKOM IPOLIECCE W3TOTOBJIEHUS JIETANH.
OnpeneneHre KOJIMIECTBA MIEPEXOIOB 10 00padOTKE TOBEPXHOCTEH JIETai U BRIOOp 00opymoBanus. [lonsaTue
0 MepeIaTOYHOM OTHOILICHUH (TEXHOJIOTMYECKON HACIeCTBEHHOCTH ) TEXHOIOTHUECKOM cucteMbl. PazpaboTka
MEPOIIPUATHI 110 00ecrieyeHn o TpeOyeMbIX CBOMCTB MaTepHaia aetand. OO00CHOBaHHE MOCIEA0BAaTEIbHOCTH
00pabOTKH TMOBEpXHOCTEH 3aroToBKU. HopMmupoBaHue: ompeneneHue SKOHOMHYECKOW 3(deKTHBHOCTH
TEXHOJIOTMYECKOT0 Tpoliecca.

Paznen 9. «llocmpoenue u obecneuenue HeoOX00UMOU 3PpekmusHocmu NPoOU3800CMEEHHOO
npoyecca. 3akmouenuey. PazpaboTka NCXOMHBIX JaHHBIX. Pa3paboTka TEXHOIOTMH M3TOTOBJICHUS JeTalel B
YCJIOBUSIX MAacCOBOT0, CEpUMHOIO M €IMHUYHOIO IPOM3BOJCTBA. Pa3paboTka cucTeM KOHTpOJIS KayecTBa
m3nenusa. OrnpeneneHre cocTaBa M KOJIMYECTBA TEXHOJIOTHYECKOro obopynoBaHusi. Bwibop crpareruit
TPAaHCIOPTHO-CKJIQJCKUX ~OIepanuii, MHCTpyMeHTooOecneyeHust (00eCIeYeHHOCThI0 HMHCTPYMEHTOM) H
HEOOXOMMBIX TEXHOJIOTHYECKUX CPEACTB UX OCyIlecTBIeHU. OpraHu3aius Iporu3BOICTBEHHOIO MPOIIecca BO
BpeMeHH. (OCOOEHHOCTH OINEpaTHBHOTO IUIAHUPOBAHMS B MAacCOBOM U CEPUIHOM, MEJIKOCEPUIHHOM
npousBozcTBe. [mannpoBka 06opynoBanus. BeisBieHne coctaBa TEXHOIOTHUECKHX 3a/1a4, PELIEHHE KOTOPbIX
BO3JIaraeTcs Ha CUCTeMy yrpasieHus. Pa3paboTka nHPOpMALMOHHBIX CBSA3EH B TPOU3BOICTBEHHOM. OCHOBHBIE
HaNpaBJIeHUs JAJbHEUIIET0 Pa3BUTHSI TEXHOJIOTUM MALIMHOCTPOEHHUSI.



5.2.2. Coneprkanue QUCIUILIMHBI 110 BUIAM YI€OHBIX 3aHATHH.

JleKnmuoHHbIE 3aHATHSA

Tabmuma 5.2.1

Ne Howmep paznena O06mweMm, gac.
Tema nekuun
n/n JIUCIUTUTAHBI 0D0 300 | 0390
- - Beenenue. 3agaun u 00beKTH HccienoBanuil. OCHOBHBIC
1 1 2 MOJIOXKEHUS U MOHATHUS. CBS3U B MallIMHE U POU3BOJICTBEHHOM
IIpoLIECCE €€ N3TOTOBICHMS
2 2 2 - - OcHOBBI 0a3UPOBAHUS U TEOPHsI PA3MEPHBIX Lienel
3 3 2 - - (DopMHpOBaHH? TpeOyeMbIX CBOMCTB MaTepHaia U pa3MEepHBIX
CBsI3€H IeTalM B MPOLIECCE €€ N3TOTOBICHUS
- - JocTmxenne TpedyeMoil TOUHOCTH (OPMEL, pa3MEPOB U
4 4 2 OTHOCHUTEIHHOTO MOJIOKEHHSI TIOBEPXHOCTEH JIETaIH B IMpOIiecce
€€ U3rOTOBJICHHUS
5 5 2 - - HacTtpoiika TexHonorndeckoi cucrembl. OOecrnieueHue
3¢ (EKTUBHOCTH IPOU3BOJCTBEHHOTO MTPOIIecca.
6 6 2 - - CTaTuCTUYECKUE METOBI B TEXHOJIOTMYECKUX UCCIIEIOBAHMIX
7 7 2 - - OCHOBBI pa3pabOTKH TEXHOJIOTUYECKOTo Ipoliecca
8 8 2 - Pa3paboTka TeXHOJIOTHIECKOTO MPOLIECCa H3TOTOBICHHS
JeTaneit i COOPKH MaIlITHHbI
9 9 2 - [Toctpoenue u obecnieueHre HEOOXOAUMOU 3 (HEKTUBHOCTH
MIPOU3BOACTBEHHOT0 Ipolecca. 3aKI4YeHUe
Uroro: 18 - -
HpaKTI/I‘IECKI/le 3aHATHUA
Tabmuma 5.2.2
Ne Howmep pasena Obnewm, gac. Tema mpakTUIEeCKOTO 3aHATHUS
n/m JCIATUTAHBI (00]¢ 300 | 0300
1 2 8 - - ITP Nel «Bnusinue pe:xxMMOB pe3aHus Ha IEpPOXOBATOCTh
00paboTaHHO} MOBEPXHOCTHU IPH TOKAPHOU 00pabdOTKE»
2 4 8 - - ITP No2 «3aBHCHMOCTB TeMIIepaTypHBIX JeQOpMaIuii OT TyTH
pe3aHus
3 6 8 - - TP Ne3 «TexHonoruueckasi 3aBUCMMOCTb TOYHOCTH 00pabOTKH OT
MYTH Pe3aHUs»
4 8 10 - - I1P Ne4 «Ompenenenune >K€CTKOCTH TOKAPHOTO CTaHKa
MPON3BOJCTBCHHBIM METOIOM)
Uroro: 34 - -
JlaGopaTopHblie paboThI
JIaGopaTopHble 3aHATUS YU€OHBIM IJITAHOM HE MPEyCMOTPEHBI.
CamocrosiTesibHast padoTa CTyIeHTA
Tabmnma 5.2.3
Ne Howmep paznena OObem, yac. Tema Bix CPC
n/n JVICIUTITHHBI 00 | 300 | 00
Beenenue. 3agaun u 0OBEKTHI
uccinenoBanuii. OCHOBHbIE
IMoaroroBka kK ycTHOMY
1 1 10 - - MTOJI0KCHUS U TOHATHA. CBS3H B onpocy Nel
MAaIllHE U MPOU3BOICTBEHHOM
MPOLIECCE €€ U3TOTOBIEHMS
2 2 12 i ) OcHoBrl 6azupoBanus u Teopust | Iloaroroska _ K zamure
pa3MEpHBIX Lienei MpakTUIeckoi pabotsr Nel
3 3 10 ) ) ®dopmupoBanne TpeOyeMbIX IMoaroroBka K yCTHOMY
CBOWCTB MaTepHaIa M pa3MepHBIX | onpocy Ne2




CBSI3€H JIeTany B mpoIlecce ee
W3TOTOBJICHUS
JHocTtmwkenue Tpedyemoi I[logroroBka Kk  3amure
TOYHOCTH (hOPMBI, Pa3MEPOB U | HPAKTHYECKOI paboThl N2
4 4 12 - - OTHOCUTEJILHOTO ITOJI0KEHUS
TTOBEPXHOCTEH JIeTanu B Mpolecce
€€ U3rOTOBJICHHUS
HacTtpolika TeXHOIOTHYeCKOMi
5 5 10 i i cuctembl. ObecrieueHne IToAroToBKa K yCTHOMY
3¢ PeKTHBHOCTH onpocyNe3
MIPOU3BOACTBEHHOTO MpOIecca.
Craructryeckue METO/IBI B IMoaroroBka K  3aIiuTe
6 6 12 - - TEXHOJIOTHUYECKUX MpaKTHIECKOH paboThr Ne3
HCCIIEI0BAHUSIX
7 7 10 i i OCHOBBI pa3paboTKu IToaroToBKa K yCTHOMY
TEXHOJIOTHYECKOI0 IIporecca onpocy Ned
PaszpaboTka TexHogornueckoro | IlomrotoBka  k  3ammure
8 8 16 - - [IPOLIECCA H3TOTOBJIEHHUS AeTajell | TMPaKTHIECKOH paboTer No4
1 cOOpKH MaIlIMHBI
[TocTpoenue u obecrnieueHre
9 9 9 i i He00X0auMOoH 3P (HEKTUBHOCTH IToxnroroska
MIPOM3BOACTBEHHOTO MIpoIlecca. | TECTUPOBAHUIO
3akoueHue
9 1-9 - - [TonroToBka K IK3aMEHY DK3aMeH
Hroro: 101 - -

5.2.3. [IpenogaBanue AUCHUILIMHBI BEACTCA C MPUMEHEHHUEM CJEAYIONINX BHAOB 00pa30BaTEIbHBIX
TEXHOJIOTHH:

NudopmManlnoHHO — KOMMYHHUKAIIMOHHAS TEXHOJOTHUS (JEKIUsA-BU3yanu3alus), MpodieMHas
TEXHOJIOTHS (pEUICHUE TPAKTUKO-OPHUECHTHPOBAHHBIX 3ATAM). .+ .uvvnreennaeenneennneenneenneennneenneennneannens

6. TemaTuka KypcOBBIX NPOEKTOB

Y4eOHBIM MJIaHOM MPETYCMOTPEHO BHIIIOJHEHHE KYPCOBOI'O ITPOEKTA MO CIAEAYIOLUIUM TEMaM:

- pa3paboTKa TEXHOJIOIMYECKOr 0 Mpoliecca U3rOTOBJICHUS JIeTallu 110 BapUaHTY ... ;

- pa3paboTKa TEXHOJIOTMYECKOTO MPOIlecca U3rOTOBICHUSI U3/1€TUs IO BApUAHTY ...,

- pa3paboTKa TEXHOJIOIMYECKOro Mpoliecca COOPKU U3/€Hs 10 BAPHAHTY ....

3amaHns K KypCOBOMY MPOEKTY 110 BAPHAHTAM H3JI0KEHBI B METOJIMYECKUAX YKa3aHHIX Ha KYpCOBOE
MIPOEKTHUPOBAHHUE.

KypcoBoit mpoekT odopmisieTcss OTACTbHBIM TEXHUYECKHM JIOKYMEHTOM, W COCTOUT U3
MOSICHUTENILHON 3aITMCKH, KOMIIEKTA TEXHOJIOTUYECKOH IOKyMEHTAlUU U rpaduiecKoil yacTu.

TpebGoBaHMs K KypCOBOMY ITPOEKTY U €€ 00BEM H3JI0’KEHBI B METOIMYECKUX YKa3aHUSAX Ha KypCOBOE
MIPOEKTHUPOBAHHUE.

[13 comep XUT TUTYIBHBIN JIHCT, 3a/laHUEe Ha KypCOBOE NMPOEKTHPOBAHHE M XOJ BBITIOJIHEHUS CO
BCEMH pacueTaMi, TIOSICHEHUSMH, COMPOBOXKIACTCA HEOOXOAUMBIMU TpauKaMH, PUCYHKAMU U
TabmunamMu. B 3aKkiroueHMH TPHUBOISTCS BBIBOJBI IO pE3yJbTaTaM BBITOJIHEHHOW paboThl. O0beM
MOSICHUTENIFHON 3aITUCKH KYPCOBOM paboThI JomkeH cocTaBisaTh 30-40 ctp. popmara A4.

Conepxanue 113:
Bsenenue.
CnyxeOHOE Ha3HAYCHHUE JCTAIH.
AHanu3 KOHCTPYKLUU JETaNH.
Omnpenenenue TUa NPOU3BOJCTBA.
Bri6op MeTona u crioco6a moydeHus: 3arOTOBKH.
AHanm3 TEXHOJOTMYHOCTH KOHCTPYKIIMU JAETaNH.

ok wnE



7.  Mapmpytaoe onucanue TII ¢ 060cHOBaHMEM TIPUHATOTO 00OPYIOBAHUS M TEXHOJIOTHICCKUX
0a3 Ha kaxmoit TO.

8.  Pacuer pe>xuMOB pe3aHUsl U HOPM BPEMEHH Ha OJIHY OTICPAIIHIO.

9.  CromCoK HCIOJIb30BAHHBIX UCTOYHUKOB.

KOMIIIEKT TEeXHOJOTHYECKOW TOKYMEHTAIMU COCTOUT W3: MapIIPYTHOH KapThl, ONEPalMOHHBIX
KapT MEXaHUYeCKOH 00paOdOTKH AETanu; KapT 3CKU30B ISl KAXKION ONepalud MEXaHUIecKoi 00paboTKu
WU COOPKH.

I'padmyeckas 4acTh COCTOUT M3 YEpTEkKa JETalld, YePTeKa 3arOTOBKH M JUCTOB HJLTFOCTPAIUI
TEXHOJIOTUYECKOTo mporecca. O0beM H copepikaHue TpapUuecKor YaCTH MOXKET KOPPEKTHPOBATHCS IO
COTJIACOBAHUIO C PYKOBOJUTENIEM KYPCOBOTO MPOEKTA.

7. KoHTpoJibHbIe padoThI
KonTtponbHble paboThl y4eOHBIM TIAHOM HE MPEIyCMOTPEHBI
8. OueHka pe3yJibTaTOB OCBOECHHS JHCIUIIHHDI

8.1. KpuTtepun olieHMBaHUs CTETIEHH MOJHOTHI U KAU€CTBA OCBOCHUSI KOMIIETEHIIMM B COOTBETCTBUU C
TUTAHUPYEMBIMH pe3yiibTataMu oOydeHus npuBeaeHs! B [Ipunoxennn 1.

8.2. PelTuHroBas cucremMa OLICHWBAHWS CTEIEHU ITOJHOTHI M KAayeCTBAa OCBOECHUS KOMIIETEHIIMI
oOyuaromuxcsi O4HON hopMbl 00yUeHHUs MpeacTaBieHa B Tadnuie 8.1.

Tabnuna 8.1
Nen/m |  Bumsl MeponpHsTHil B pAMKaX TEKYIIEro KOHTpOIs | KonnyectBo 6ajiioB

1 Texymas arrectauus
1 YcrHblii onpoc Nel 0-5
2 Ycrabrii onpoc Ne2 0-5
3 BoinonHenue u 3amura npakTuyeckoil pabotsl Nel 0-15
NTOI'O 3a nepByro TEKYIIYIO aTTECTALHIO 0-25

2 TeKyIasi aTTeCTaIMs
4 YcrHbli onpoc Ne3 0-5
o) BrlnosnHeHue u 3amura npakTuueckoi pabotsl Ne2 0-15
6 BeinosnHenue u 3amura npakTuueckoi pabotel Ne3 0-15
NTOI'O 3a BTOpYyIO TEKYIYIO aTTECTALIUIO 0-35

3 Tekynias arTecTanus
7 VYerubiit onpoc Ned 0-5
8 BrimonHenue u 3amuTa npaktuyeckoi padbotsl Ned 0-15
9 Tect 0-20
NTOI'O 3a TpeThIO TEKYNTYIO aTTECTAIHIO 0-40

BCETO | 100

9. VYuedHo-MeTOoaMYecKOe M HHPOPMALIMOHHOE 00ecnedeHne TUCIUTITHHBI

9.1. [lepeueHb peKOMEHIyEMOM JIUTEPATYPHI NpeacTaBieH B [Ipunoxkennn 2.



9.2. CoBpemenHsble npodeccruoHaabHble 0a3bl JaHHBIX U HH(POPMAIMOHHBIC CTIPABOYHBIE CHCTEMBI

Ne HaumenoBanue HH(bOpMaHI/IOHHI)IX PECYypCOB Ccrplika
1 Caiit ®I'6OY BO TUY https://www.tyuiu.ru/
2 Cucrema noaaepxku yaebHoro nporecca Educon https://educon2.tyuiu.ru/
3 DJIEKTPOHHBIN KaTajaor/JJeKTpoHHas
oubmmorexka TUY
http://webirbis.tsogu.ru/
4 Be6 unTepdeiic mis Bed KoHepeHIHii https://bigbb.tyuiu.ru/b/
9.3. JlumensuoHHoe W CBOOOJHO pAacCIpPOCTpaHsIEeMOE WPOrpaMMHOE oOOecrieueHnue, B T.4.

OTCYECTBCHHOI'O IIPOU3BOACTBA:

- Microsoft Office Professional Plus; Microsoft Windows

- Kowmmac-3D (YueOHas nuieH3ust ¢ 0MOIMoTeKaMu U IPUII0KEHUSIMHU )
- Beprukanb (YuyeOnas nuieH3us ¢ OMOJIMOTEKaMH U MPUIIOKEHUSIMH )

10. MaTepI/IaJIbHO-TeXHI/I'leCKOC o0ecneyeHue AUCHHUIIJIMHBI

HOMGHIGHI/I?[ AJi1 OpOBCACHHA BCEX BHUIOB pa6OTBI,

MPEAYCMOTPEHHBIX YUYE€OHBIM TUIAHOM,

YKOMIIJICKTOBAHBI HCO6XOI[I/IMBIM O60py,[[0BaHI/IeM N TCXHUYCCKHMH CPpCACTBAMU O6y‘IeHI/I${.

Tabmuna 10.1

O0ecne4yeHHOCTh MATePHAJIbHO-TeXHHYeCKUX yeaoBuii peaausanuun OIIOII BO

Professional Plus

Ne HaumeHoBaHue yueOHBIX HanmvenoBanne momemnienuit st mpoBeeHus | Anpec (MEeCTOION0KEeHHE) TIOMEIIeHAN
/0 | mpeaMeToB, KypcoB, IUCIMIUIMH, BCEX BUJIOB YUEOHOM AEATEIHLHOCTH, JUIsl TIPOBEJICHHUS BCEX BUJIOB y4eOHOU
NIPaKTHKH, UHBIX BUIOB Y4eOHOH | mpemxycMOTpeHHON yueOHBIM IUIAHOM, B TOM JeSTeNbHOCTH, IPEIYCMOTPEHHOM
JeSITENIbHOCTH, YHCJIe IOMEIEHHS U1l CAMOCTOSTENbHON yueOHBIM TUIAHOM (B Cllydae pean3aiuu
MPETYCMOTPEHHBIX YIeOHBIM paboTHI, ¢ yKa3aHUEM IepedHs] OCHOBHOTO 00pa3oBaTeNbHON MPOrpaMMBI B CETEBOU
IUTAaHOM 00pa30BaTENbHON o0opynoBaHus, y4eOHO- HATJISIHBIX TOCOOUH (hopMe IOTIOTHUTENLHO YKa3bIBACTCS
MPOTPaMMBI 1 HCTIOJIb3yeMOTO POrPaMMHOTO HaMMEHOBaHHE OpPraHU3aluH, C KOTOPOH
obecreyeHust 3aKJII0YEH JIOTOBOD)
1 2 3 4
1 |OCHOBBI TEXHOJIOTHH JIeKIMOHHBIE 3aHATHS: 625000, TromeHnckass o6macth, . TroMeHb,
MalIHHOCTPOECHHUS VYueOHas ayauTopus Ui NPOBeACHUS 3aHATHH |yn.  Opmkonukumze, .54, kopm.la,
JEKLMOHHOTO M CeMUHapckoro  Tumnalaymuropus 504a, 512
(mpakTHyeckue 3aHSITHU); KypCOBOTO
MIPOCKTUPOBAHMS  (BBIIOJIHEHUSI  KYPCOBBIX
paboT); TpYNNOBBIX W HHIUBUAYAJIBHBIX
KOHCyHLTaHI/Iﬁ; TCKYLIETO KOHTPOJIA n
MIPOMEXKYTOYHON aTTECTALIH.
VYueOHass Mebenb: CTONBL, CTYJbs, JOCKa
ayJMTOpHAsL.
IIporpamMHOe obecrieueHue:
Microsoft ~ Windows,  Microsoft  Office

[paxTHYecKue 3aHATHSL:
Y4ueOHast ayAuTOpUS JUIS TPOBEACHHS 3aHATHI
JICKIIMIOHHOTO M CEMHHApCKOTO  THIa
(mpakTHyeckue 3aHSITHS); KypPCOBOTO
MIPOCKTUPOBAHUS  (BBIIOJIHEHUSI  KYPCOBBIX
paboT); TPYNNOBBIX W  WHIUBUAYaJTbHBIX
KOHCYJbTalluil; ~ TEKYyIIero KOHTPOJIS M
MIPOMEXYTOYHOM aTTECTALINH.
VuebHast MeO€lb: CTOJEI,
ayuTOpHasl.
[IporpammMHoe obecrieueHue:
- Microsoft Windows, Microsoft
Professional Plus

- Kowmmnac-3D  (YueOHas  nuieH3us

CTyJibsd, [HOOCKa

Office

C

OubaMOTEKaMU M NPUIIOXKEHUSIMU)

625000, TromeHckass 00yacTh, . TrOMEHB,
yn.  Opmxonukuaze, nA.54, xopim.la,
aynutopus 504a



http://webirbis.tsogu.ru/

- Beprukane (YueOHas  suueH3us ~ C
O6ubaMoTeKaMu U NPUIIOKEHUSIMU)

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. MeTtonuueckne ykazaHus K MPAKTUYCCKUM 3aHATUAM 10 AUCHUIUTMHE «OCHOBBI TEXHOJIOTUU
MalTuHOCTPOEHHUS» 10 HampaiieHuto noarotoBku 15.03.01 MammHocTpoeHue.

11.2. Meroauueckue ykazaHUs 10 OpraHM3allid CaMOCTOSITENbHOW paboThl MO AUCLUILIMHE
«OCHOBBI TEXHOJIOTHH MAITMHOCTPOCHUS» 10 HampasieHuto noarotosku 15.03.01 MamuHocTpoeHue.

11.3. Meronuyeckue yKa3aHUsS 10 OPTaHU3AIHUA KYPCOBOTO IMPOCKTHPOBAHUS 1O AUCIUILINHE
«OCHOBBI TEXHOJIOTHH MAIIMHOCTPOCHMS» 110 HampasieHuo nmoAarorosku 15.03.01 MammuHocTpoeHue.



[Tpunoxenue 1

HJIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIs (l)OpMHpOBaHHH KOMIICTCHIIUU U KPUTEPUHU UX OLICHUBAHUSA

Jucuumnmaa 11.2. OCHOBBI TEXHOJIOTHH MAITHHOCTPOCHUS
Kopx, nanpasnenne nmoarorosku 15.03.01 MammaOCTpOCHHE
HampasnensocTts (poduis): CHCTEMBI aBTOMaTH3HPOBAHHOTO MPOSKTUPOBAHUS U TEXHOJIOTHIECKOM TIOTOTOBKH ITPOU3BOICTBA

Ko xomnereHmu

Ko, HanmeHoBaHuE

Kon u HaumenoBanue
pe3ynbpTata 00y4eHHs 10

Kpurepun onieHnBaHus pe3yaIbTaTOB 00yYECHUS

NaK
A TUCHUTUTAHE (MOITYJIO) 1-2 3 4 5
OCTaTOYHO TIOJTHO
He 3Haer ocHOBHEBIC Cnabo 3HaeT A CB0OOOIHO OCHOBHEBIC
3HaeT OCHOBHBIE
3naTh: 31 OCHOBHBIC 3aKOHBI | 3aKOHEI OCHOBHBIC 3aKOHBI SAKOHEL 3aKOHBI
€CTECTBEHHOHAYTHBIX €CTECTBCHHOHAYYHBIX | €CTECTBCHHOHAYUHBIX €CTECTBEHHOHAYYHBIX
€CTECTBEHHOHAYTHBIX
JIUCUUIUIMH B TPUJIOKEHUU | JUCIMILIUH B JTUCIUIUIAH B S — JIUCIUIUINH B
K npodeccroHaNBHON | MPUIIOKEHUH K MIPUIIOKEHUH K S MIPIIOKEHUH K
JIESITeTbHOCTH npo¢eCCUOHATBHOM npoQeCCUOHATBHOM p . npodeCCHOHATBHOM
OIIK-1 Cnocoben npodeccroHabHOI
JIeSITeTIbHOCTH JeSITeIbHOCTH ESITEABHOCTH JIESITeNIBHOCTH
MIPUMEHSTh
P OIIK-1.1 [Tonumaer
€CTECTBEHHOHAYUYHbIC Xopoio
OCHOBHBIE 3aKOHBI Cnabo ymeer
1 OOILECHHKEHEPHBIE VYmers: Y1 mnpumensats B | He ymeeT npuMeHsATh YMeeT npuMeHsTh B OPUEHTUPYETCA NIPU
€CTEeCTBEHHOHAYUYHBIX . . | mpuUMeHsATH B .
3HaHU, METOABI npodeccroHabHOI B Ipo(heCCHOHATILHOM N npodeccroHabHOI IIPUMEHEHNH B
JTUCIUTUTAH B po¢eCCHOHATBHOM .
MaTeMAaTHIECKOTO NESTETPHOCTH ~ OCHOBHBIC | JCATEIBHOCTH JIESTeTHHOCTH npogecCHOHATBHOM
TIPHUIIOKCHUN K JeSITeTbHOCTH
aHanmm3a u . 3aKOHBI OCHOBHEBIC 3aKOHBI OCHOBHBIC 3aKOHBI JIESITeTBHOCTH
po¢eCCHOHATBHOM OCHOBHEBIC 3aKOHBI
MOJICIIPOBAHIS B €CTECTBEHHOHAYTHBIX €CTECTBEHHOHAYTHBIX €CTECTBCHHOHAYYHBIX | OCHOBHBIC 3aKOHBI
. JeSITeTbHOCTH €CTeCTBCHHOHAYIHBIX
po¢eCCHOHATBHOM JICTIATUTAH JICTIATUTAH T — JUCTIATUTAH €CTECTBEHHOHAYYHBIX
JIESITeTBHOCTH JUCTIATUTAH
He Bimageet Henocrarouno XOpOoI1I0 BIajgeeT CB00OIHO BIIafeeT
Bnagers: Bl 3akoHamu P
3aKOHAMHU BJaJieeT 3aKOHAMU 3aKOHAMH 3aKOHaMH
€CTECTBEHHO-HAYYHBIX
€CTECTBEHHO- €CTECTBEHHO- €CTECTBEHHO- €CTECTBEHHO-

JUCIHUIINH B
npodeccnoHanbHOMI
JIESITeIbHOCTH

HaY4YHBIX JUCHHUIIIINH
B IpodeccnoHanbHOMI
JIESITEIBHOCTH

HaYYHBIX JUCIHUIIJINH
B IPO(ECCHOHATBHOM
JESTENLHOCTH

HaY4YHBIX JUCHHUIIIINH
B npodeccnoHanbHOM
JIESITeIbHOCTH

HaYYHBIX JUCHUIIIINH
B npodeccruoHaIbHOM
JIESITeIIbHOCTH




KO)I KOMIICTCHIIMH

KO}I, HauMCHOBaHHC

KOII 1 HAMMCHOBAHUC
pe3yibTaTta 06y‘~IeHI/IH 1o

Kpurepun oneHMBaHUS pe3yNbTaTOB O0YICHHUS

NaK
A JUCHIUIUTAHE (MOJTYJIIO) 1-2 3 4 5
JlocTaTo4HO MOJTHO CBoboaHO
He 3Haer 6a3oBbie Cnabo 3HaeT 6a30BbIC
3HaeT 0a30BbBIC OTHKCHIBACT 0a30BBIC
3Hath: 32 0a30BbIC METOJBI | METOJBI METO/TbI
METO/IBI METO/IBI
MaTEeMAaTHYECKOTO aHalk3a | MaTeMaTHYCCKOTO MaTeMaTHYECKOTO
MaTeMaTHIECKOTO MaTeMaTHIECKOTO
u MOJICIIUPOBAHMS, | aHATN3a H aHau3a u
aHamM3a u aHaM3a u
TEOPETHIECCKOTO U | MOJCIUPOBAHHUSA, MOJICITAPOBAHMS,
MOJICITUPOBAHHSA, MOJICIINPOBAHHSA,
AKCIEPUMEHTAIEHOTO TEOPETHICCKOTO H TEOPETUIECKOTO U
TEOPETHIECCKOTO H TEOPETHYECKOTO H
HCCIICTOBaHUS AKCHEPUMEHTAIFHOTO | SKCIIEPUMEHTAIHLHOTO
OIIK-1.2 9KCHEPUMEHTAIBHOTO | AKCIIEPHUMEHTAIILHOTO
HCCIICTOBaHUS HCCIICIOBAHUS
JdemoHCTpHpYET HCCIICIOBaHHS HCCIICOBAHMS
0a30BEIC 3HaHUA Crnabo Xoporo
MAaTeMaTHYECKUX U OPUEHTHUPYETCH B OPUEHTUPYETCA B
He ymeer npumeHsTh YMeeT npuMeHsTh
€CTECTBEHHBIX HayK B | YMeTb: Y2  IpHUMEHATh criocobax crocobax
~ 6330BBIC METOAbI 6a3OBI)Ie METOAbI
npodeccHoHaNBLHON 6a3oBbIe METO/IbI MIPUMEHEHUS IIPUMEHEHHS
MaTEeMaTHYECKOTO MaTEeMAaTHYECKOTO
NeSITeIIbHOCTH; MaTEeMaTHYECKOr0 aHaau3a 0a30BbIX METO/IOB 06a30BbIX METOJIOB
aHamu3a u aHamm3a u
METOAaMU u MOACINPOBaHUs, MaTeMaTH4YCCKOI'O MaTEeMaTHYCCKOI'O
MO€CJIMpOBaHUA, MOA€CJIMpPOBaHUA,
MaTeMAaTHYECKOTO TEOPETHICCKOTO u aHamu3a u aHam3a u
TEOPETHICCKOTO H TEOPETHICCKOTO U
aHam3a U | IKCIIEPIMEHTAIBEHOTO MOJICITAPOBAHHUS, MOJICIIPOBAHHA,
SKCIIEPUMEHTAILHOTO AKCIEPUMEHTAIEHOTO
MOJICIAPOBAHHUS, HCCIICTOBaHHS TEOPETUIECKOTO U TEOPETHIECKOTO H
HCCIICTOBaHUS HCCIICTOBaHUS
TEOPETHIECKOTO u AKCIIEPUMEHTAITBHOTO AKCIEPUMEHTAIEHOTO
AKCIEPUMECHTAIBHOTO HCCIICIOBAHUS HCCIICIOBAHHS
HCCIICIOBAHUS He Brageer Hepmocrarouno Xoporo BiageeT CB00OOIHO BlIajiceT
Brmagers: B2 HaBelkaMu | HaBBIKAMHU BIIaJICCT HAaBBIKAMU HaBBIKAMU HaBBIKAMHU
MMPUMEHCHUA B IMPUMECHCHUA B NPpUMCHECHUS B IIPUMEHCHUA B IMIPUMECHCHUA B
npodeccnoHanbHOMI npodeccnoHanbHOMI npoQeCcCHOHATBHOM npodeccnoHanbHOM npodeccruoHamTbHOM
ACATCIBbHOCTHU 6aSOBI:-Ie ACATCIBbHOCTHU JACATCIIBHOCTHU ACATCIBbHOCTHU ACATCIBbHOCTHU
3HAHMUSI MaTeMaTHYEeCKUX W | 0a30BbIe 3HAHUS 0a30BbIC 3HAHUS 0a30BbIC 3HAHUS 0a30BbIC 3HAHUS
€CTCCTBCHHBIX HAYK MAaTE€MaTHYCCKUX U MAaTeMaTH4YCCKUX U MAaTEMAaTHYCCKUX U MAaTEMAaTHUYCCKUX U
C€CTCCTBCHHBIX HAYK C€CTCCTBCHHBIX HAYK CCTCCTBCHHBIX HAYK CCTCCTBCHHBIX HAYK
OIIK-5 CnocobeHn OIIK-5.1 JlocTaTo4HO MOJIHO CBo0Oo1HO
He 3naer npasun Cnabo 3HaeT mpasuia
paboTarts ¢ JEMOHCTPHPYET paboTy | 3HATH: 33 npasuia | (bopMTcHIS odpopMICHHs 3HACT MpaBHiIa OIIHCBIBACT IPaBUIIA
HOPMATHBHO- c MPOCKTHOM U | opopMIICHUST TPOCKTHOH U p . P . odopmIieHAS odopmIIeHHS
. N . MPOCKTHOH U MIPOEKTHOH H . .
TEXHUYECKOM TEXHAYECKOH TEXHUYECKOH . . MPOCKTHOH U MIPOCKTHOM U
N N . TEXHUYECKOM TEXHUYECKOH . N
JIOKYMCHTAIUCH, JOKYMCHTAITUCH, JIOKYMCHTAIHEH . . TEXHUYECKOM TEXHUYECKOMH
. JIOKYMCHTAIHCH JOKYMEHTAIUCH . .
CBsI3aHHOM C odopmIleHHEM JIOKYMCHTAITHEH JIOKYMCHTAIUCH




KO)I KOMIICTCHIIMH

npoeCCHOHATBHOM
JIESITENILHOCTRIO, C
Y4ETOM CTaH/IAPTOB,
HOPM U TIPABHII

KO)I, HAaNUMCHOBAHHUC
UJIK

3aKOHYEHHBIX
MIPOEKTHO-
KOHCTPYKTOPCKHX
pabot

Kox u Haumenosanue
pe3yabpTata 00y4eHus 1Mo
JUCHIUIUTAHE (MOJTYJIIO)

Kpurepun oneHMBaHUS pe3yNbTaTOB O0YICHHUS

1-2

3

4

Ymers: VY3  paborath
MPOEKTHOM M TEXHHYECKOU

He ymeer paborats ¢
MIPOEKTHOMN U

Cnabo
OPUCHTUPYETCS PU
paboTe ¢ IpOoeKTHOH

Ymeer paboTath ¢
MIPOEKTHOMN U

Xopoio
OPHEHTHPYETCSI PH
paborte ¢ MpoeKTHOH

. TEXHUYECKOM . TEXHUYECKOM .
JIOKyMEHTAIHeH . M TEXHUYECKOH . M TEXHUYECKOMN
JIOKyMEHTAIHeH . JIOKyMEHTaIHeH .
JOKyMEHTaIeH JIOKYMEHTaINeH
He Bnageer Henocrarouno Xoporo BiageeT CB00OIHO BIIageeT
Brmagers: B3 HaBeIkKaMu | HaBBIKAMH BJIaIe€T HaBBIKAMU HaBBIKAMHU HaBBIKAMU
MIPUBEIICHAS TPOCKTHOW W | IPUBEACHUSL MIPUBEICHUS TIPUBEIICHUS TIPUBEICHUS
TEXHUYECKOH MIPOEKTHOH U MIPOEKTHON U MIPOEKTHOHN 1 MIPOEKTHOH U
JIOKyMEHTaluen B | TEXHUYCCKOM TEXHAYECKOM TEXHUIECKOH TECXHUYECKON

3aKOHYEHHBIA BU]T

JIOKyMEHTalue B
3aKOHYEHHBIA BU]T

JIOKyMEHTalueu B
3aKOHYEHHBIN BH]]

JIOKyMEHTalue B
3aKOHYEHHBIN BUJ,

JIOKyMEHTa1ueil B
3aKOHYEHHBIN BUJ

OIIK-5.2 ocymecTBisieT
BEIOOp  ONTHUMAIBHBIX
croco0oB pemeHus
3a:a4,  UCXOAd W3
JIEUCTBYIOIINX

MIPaBOBBIX HOPM,
AMEIOIIUXCS  PECYpPCOB
W OTpaHUYEHUN

3Hath: 34 ONTUMAaJbHBIE
CcrocoObl peleHus 3ajaad,
UCXOAs U3 JEHCTBYIOLIUX

He 3naer
OIITUMAJIbHbBIC
CHOCOOBI PELICHUs
3aJa4, UCXOAs U3

Cnabo 3Haet
OIITUMAJIBHBIC
CIOCOOBI pelIeHHs
3aj1a4, UCXOS 13

JlocTaToO4HO MOJTHO
3HACT OIITUMAJIbHBIC
CHOCOOBI PelIeHUs
3a/1a4, UCXOs U3

CBoboaHO
OITMCHIBACT
OIITUMAJIbHbIC
CHOCOOBI pelIeHHs
3a/1a4, HCXO/IS U3

EHCTBYIOIINX EHCTBYIOIINX EHCTBYIOMINX N
MPaBOBBIX HODM, A Yyrott A Yrom A yrom JIEUCTBYIOIINX
MPaBOBBIX HOPM, TIPaBOBBIX HOPM, MIPAaBOBBIX HOPM,
UMEIOIINXCS  PECYpCOB | MIPABOBBIX HOPM,
. MMEIOIINXCS HNMEIOIINXCS MMEIOIINXCS
OTpaHWYEeHUN HUMEIOIINXCS
pecypcoB u pecypcoB u pecypcoB u VDO I
OorpaHUyYeHui OrpaHUYEHUI OrpaHUyYEHUI peeyp .
OrpaHHYEeHUH
Cnabo Xoporo
He ymeer paboTtaTth B | OpHEHTHPYETCS IPH VYmeer paboTats B OpUEHTHpPYETCS IpHU
Ymers: Y4 pabotath B Y P P Py p 1eeT P P 24 P
. JICHCTBYIOIINX pabote B JIEHCTBYIOIINX pabote B
JIEHCTBYIOIMX  NPaBOBBIX N o
MIPaBOBBIX HOpMaxX JEHCTBYIOIINX MIPaBOBBIX HOpMax JIEHCTBYIOIINX

HOpMax IIpH peIIeHnH 3a71a4

MIPY peIIeHUH 3a1a4

IIPABOBBIX HOPMAaX
IIPU PEILICHUY 3a1a4

IIPU peIIeHUH 3a1a4

IIPaBOBBIX HOpMax
IIpU PELICHUU 3a1a4

Bmagets: B4 HaBbikaMu
BBIOOpA ONTUMAIIbHBIX
CHOCO0O0B pelIeHus 3a1a4, B
UMEIOIUXCA PECypcoB U
OrpaHUYEHUN

He Bnaneer
HaBBIKaMH BbIOOpa
ONTUMAITEHBIX
croco0OB pelIeHHs
3a]a4, B UIMCIOIIUXCS
pecypcoB u
OrpaHUYEHUN

Henocrarouno
BJIaJICeT HaBbIKAMU
BEIOOpA
ONITUMAJIbHBIX
CII0COOO0B pelIeHHs
3aj1a4, B UIMEIOIIXCS
pecypcoB
OrpaHUYEHUH

Xopot1io Biajieer
HaBBIKaMU BbIOOpa
ONTUMAITEHBIX
croco0OB peleHHs
3a]a4, B UIMCIOIINXCS
pecypcoB u
OrpaHUYEHUN

CB00OOIHO BIIagEeT
HaBBIKaMU BbIOOpa
ONTHUMAITEHBIX
croco0OB pelIeHHs
3a7a4, B HIMCIOIINXCS
pecypcoB u
OTpaHUYEHUM




KO)I KOMIICTCHIIMH

KO}I, HauMCHOBaHHC

KOII 1 HAMMCHOBAHUC
pe3yibTaTta 06y‘~IeHI/IH 1o

Kpurepun oneHMBaHUS pe3yNbTaTOB O0YICHHUS

OIIK-12 Criocoben
obecneynBaTh
TEXHOJIOTUYHOCTH
U3CIINH U
MIPOIICCCOB M3
H3TOTOBJICHHS, YMETh
KOHTPOJIMPOBAThH
coOIroieHne
TEXHOJIOTHYECKOM
JUCTIATUTHHBL TIPA
HM3TOTOBJIEHHH
W3OS
MAIIAHOCTPOCHHUS

UAK
A JUCHIUIUTAHE (MOJTYJIIO) 1-2 3 4 5
Cnabo 3HaeT JlocTatouHo moiHO CBoboaHO
He 3Haer criocoObl
CIIOCOOBI 3HAET CrIOCOOBI OIUCHIBAET CIIOCOOBI
orpe/ieIeHUs
3HaTh: 35 CIIOCOOBI HopsKa OTpeieNIeHuUs OIpeneneHus OINpeneneHus
OTIPEICTCHUS TopsiIKa TopsizIKa HOpsIIKa HOpsIIKa
P AR BBITIOJTHEHHS AN PA% PA%
BBINONHEHMA  Omepauui u | S BBINTOJTHEHHSA BBITIOJTHEHHS BBITIOJTHEHUS
MIEPEX0I0B | lg XOTIOB U151 onepauuii u onepauui u onepauui u
OIIK-12.1 OrmeHuBaet | U3rOTOBICHHSA u3genuin mf OTORICHIS NEPEXOA0B AT MIEPEXO0/I0B IS MIEPEXO0I0B IS
TEXHOJIOTUIHOCTD TpebyeMoro kauecTna N3TOTOBJICHHS W3TOTOBIICHUSA W3TOTOBJICHUS

KOHCTPYKIIUHU JIeTaJei,

n3zenni TpedyemMoro
Ka4yecTBa

n3genui TpedyemMoro

n3AeIni TpedyemMoro

n3gennit TpedyemMoro

OTpENeNATh  TOPAIOK KadyecTBa KadecTBa KadecTBa
BBITIOJIHEHHS OTIepaIui Cnabo Xoporio
5 [IEPEXo10B b He ymeer npuMeHATb | OPUEHTUPYETCS B YMeeT npuMeHsAITh OPUEHTUPYETCS B
HU3TOTOBJICHUSA YMmers: V5  npuMmeHATH | onepauuu U MIPUMEHEHUHN omnepanuu u NIPUMEHEHUH
MaIlII/IHOCTpOI/ITeJ'II)HI)IX onepaulxm nu nepexo;:u)l JJIA nepexomﬂ JJIS onepaum‘/i u nepexomﬂ JJIs onepaumﬁ nu
H3[[el'[PII7[ Tpe6yeM0r0 HU3TrOTOBJICHUS I/I3}1€J’H/II71 HpI/I HU3TrOTOBJICHUS Hepex0)10B JJIS HN3IrOTOBJICHUA HepeXO[[OB JUUISA
KadycCTBa, 3aJaHHOI'O HAaNMMCHBIIUX 3anaTax I/ISZ[C.HI/Iﬁ HpI/I HU3roTOBJICHUA I/ISI[CJ'II/Iﬁ HpI/I HN3TOTOBJICHUS
KOJIMYECTBA mpu | TpyAa HaMMEHBIINX M3IENUH TIPH HaMMEHBIITNX H3JENUi Ipu
HaNMEHBIINX 3aTpaTax 3arparax Tpyna HanuMEHBIITHX 3arparax Tpyna HaMMEHBIITNX
00IIECTBEHHOTO TPYaa 3arparax Tpynaa 3arparax TpyJna
He Bimageet Henocrarouno Xopoulo Biajaeer CB00OIHO BIIageeT
Bmagers: B5 HaBbIkaMu | HaBBIKAMH BJIaJIEET HaBLIKAMU HaBLIKAMU HaBBIKAMU
BBINOJIHEHUS OLIEHKH | BBINOJIHEHUS OLIEHKH | BBIIOJIHEHUS OLIEHKHM | BBIINOJIHEHHUS OLIEHKH | BBIITOJIHEHHS OLEHKU
TCXHOJIOTUYHOCTHU TCXHOJIOTUYHOCTHU TCXHOJOTUYHOCTH TCXHOJIOTUYHOCTHU TEXHOJIOTUYHOCTHU
KOHCTPYKLIUHU AeTanei KOHCTPYKLIUH KOHCTPYKLUHU KOHCTPYKLIUH KOHCTPYKLIUH
neTaneun JIeTanen neTaneu neTaneu
OCTaTOYHO ITOJIHO CBoOogHO
OIIK-12.2  Peanmuzyet He 3naet npaBun Cnabo 3HaeT npaBuia A A
3HaTh: 36 mpaBuiia . N 3HAeT MpaBuIia OTHCHIBAET MpaBHiIa
KOHTPOJIb COOJIIOICHHE N TEXHOJIOTHYECKOM TEXHOJIOTHYECKOI N N
o TEXHOJIOT'NYCCKON TEXHOJIOT'NYCCKON TEXHOJIOT'HYCCKON
TEXHOJOTHYCCKON JUCIHUITIIINHBI HpI/I JUCIHUIIIINHBI HpI/I
JUCIHUITIIINHBI HpI/I JUCHUIIIINHBI HpI/I JUCHUITIIINHBI HpI/I
JUCIIUITIIINHBI HpI/I o N3TOTOBJICHUU HN3TOTOBJICHUU
. | u3roToBneHnn 11631 (SN1050%1 . . HM3TOTOBJIEHUHU HM3TOTOBJIEHUU
HM3TOTOBJICHUU H3IEIUN 51631 (11504 H3EIHI . o
MAIIMHOCTPOCHUS 51631 (S 0504 J31€31 (S 05 0%
MAaIIAHOCTPOCHHUS MAaIIMHOCTPOCHUS MalIHHOCTPOCHHS
MAIIMHOCTPOCHHUS MAaIIMHOCTPOCHHUS




Kox u HaumeHoBaHne Kpurepnn onieHUBaHHS PE3yJIbTATOB O0YICHHS
Kon, nanmeHoBanue
Kon xomnereniuu WK pe3yabpTata 00y4eHus 1Mo
JUCHIUIUTAHE (MOJTYJIIO) 1-2 3 4 5
Cnabo Xoporiro
He ymeer YmMmeer p
YMeTh: Y6 KOHTPOIHPOBATH OPUCHTUPYETCS IPU OpUECHTUPYETCS TPU
KOHTPOJIMPOBAThH KOHTPOJIMPOBAThH
coOmoeHne KOHTpPOJIC KOHTpOJIC
. coOmoeHne colmoneHne
TEXHOJIOTHYECKOM . COOIIOIEHUS . coOIIoIeHUs
TEXHOJIOTHYECKOM . TEXHOJIOTHYECKOM .
JMCIIUTUIAHEI TEXHOJIOTHYECKOI TEXHOJIOTHYECKOM
JMCIUTUIAHEI JMCIIATUIAHEI
JHACIUIIIAHBI MCIIATUIMHEL
He Bnageer Henocrarouno Xoporo BiageeT CB00OOIHO BIIafeeT
Brmagers: B6 HaBpIkaMu | HaBBIKAMH BJIaIe€T HaBBIKAMU HaBBIKAMHU HaBBIKAMU
coOIIrOIeHUS coOIIrOIeHUS cOoOIIrOIeHUSA cOoOIIIOIeHUS coOmroIeHus
TEXHOJIOTHYECKOM TEXHOJIOTHYECKOM TEXHOJIOTHYECKOI TEXHOJIOTHYECKOM TEXHOJIOTHYECKOM
IUCIUILIAHBI OpH | JUCHUIUTAHBI TIPU JUCHHUIUIAHBI TIPU JUCIUATUTHHBI TIPU JMUCIHATUTHHBI TIPU
M3TOTOBJIEHUH U3IETUI M3TOTOBJIEHHHI HU3TOTOBJIEHHH M3TOTOBJIEHUHI HM3TOTOBJIEHUHU
56691 (SN 1707 15161 (SN 1701 W3IeIui U3CIINH
He 3naeT 6a30BbIX JlocTaTo4HO MOJIHO CBoboHO
Cnabo 3uaer 6a3oBLIE
METOJI0B 3HaeT 0a30BLIE OITUCKLIBAET Oa30BLIE
3Hath: 37 0a30BBIE METOIBI METO/IbI BBINOJHEHUS
BBITTOTHEH S METO/(bI BLIOIHEHUS | METOBI BHITOITHEHHS
BBIMOJIHCHHUST HMHKEHEPHBIX HUHXKCHEPHBIX
HH)KCHEPHBIX HH)KCHEPHBIX HH)KCHEPHBIX
pacueToB pu pacdeToB npu
o pacdeToB pu pacueToB Ipu pacueToB pu
MIPOCKTUPOBAHUH AeTaleH U MIPOEKTHPOBAHUHT
o MIPOSKTHPOBAHUHU N MIPOCKTHPOBAHUHU MPOSKTHPOBAHUHT
y3JI0B 15631 (1304071 B N JeTajyei ¥ y3JI0B N N
OIIK-13 Crocoben OIlK-13.1 JieTanel u y310B . JieTanei u y31oB JIETaJei U y37I0B
MAaIIHHOCTPOCHUHU N HU3IEIUNA B " .
MIPUMEHSTh JeMoHCTpHPYET 3HAHHS W3eNni B H3IEIUI B H3IEIUN B
MaIIMHOCTPOCHHUU
CTaHJApTHBIE 0a30BBIX METOL0B MaIIHHOCTPOCHUHU MaIIHHOCTPOCHUHU MaIIHHOCTPOCHUHU
METOJIBI pacyueTa IpH | pacyera npu Cia6o Xoporo
MIPOSKTHUPOBAHUHU MIPOSKTHPOBAHUHU He ymeeT npuMeHsITh | OPHEHTHPYETCS MPH YMeeT npuMeHsITh OpUEHTUPYETCS PU
JleTaJIel U y3JI0B JeTanei u y3710B | YMeTh: Y7  TpPUMEHATH | 0a30BBIE METOJBI IIPUMEHEHUU 6a30BbIe METOBI IPUMEHEHUU
U31eIINi B H3JICTUH B | 0a3oBbIE METObI | BBIIOJIHEHHUS 0a30BBIX METOIOB BBITIOJTHEHHS 0a30BBEIX METOHAOB
MAIIHHOCTPOCHUHU MAIIAHOCTPOCHUHN BBIMOJIHEHUST HWHXCHEPHBIX | MHXKCHEPHBIX BBINOJIHEHUSA HH)KEHEPHBIX BBIIOJIHEHUS
pacueToB OpU | PacyeToB MPH UH)KEHEPHBIX pacueToB Ipu HH)KEHEPHBIX
MPOCKTUPOBAHUY JCTACH U | MPOCKTUPOBAHHH pacueToB npu MPOSKTUPOBAHUHU pacueToB Ipu
y3JI0B 51631 (SA1050% B | JeTaieil u y3JIoB MPOEKTHPOBAHUHU JIETaJIei U y3JI0B MPOSKTHPOBAHUU
MAIIHHOCTPOCHUHU H3JeNIni B JeTajel ¥ y3JI0B H3ENni B JIETaJei U y37I0B
MAIIHHOCTPOCHUHU H3IENNH B MAaIIMHOCTPOCHUHU H3ENINi B
MalIMHOCTPOCHHUU MAIIMHOCTPOCHUHU




KO)I KOMIICTCHIIMH

KO}I, HauMCHOBaHHC

KOII 1 HAMMCHOBAHUC
pe3yibTaTta 06y‘~IeHI/IH 1o

Kpurepun oneHMBaHUS pe3yNbTaTOB O0YICHHUS

UK
A JUCHIUIUTAHE (MOJTYJIIO) 1-2 3 4 5
He Bianmeet HenocraTouno Xopormo BraaeeT CB00OOIHO BIIaicET
HaBbIKaMU BIIajiceT HaBBIKAMU HaBBIKaMHU HaBBIKaMHU
Bnagers: B7 HaBBbIKAMH
BBITIOJTHEHUS BBITTOJTHEHUS BBITIOJTHEHUS BBITIOJTHEHUS
BBITIOJTHEHUS 06a30BBIX
0a30BBIX METOIOB 0a30BBIX METOIOB 0a30BBIX METOIOB 0a30BBIX METOIOB
METOJIOB WH)XEHEPHBIX
ACUCTOR oy | TFPKEHEPHBIX HWH)XEHEPHBIX WH)KEHEPHBIX WH)KEHEPHBIX
p P pacdeToB pu pacyeToB mpu pacueToB npu pacueToB npu
MIPOSKTUPOBAHUH AETaleH 1
1108 B 5 | POCKTHPOBAHIH MIPOEKTHPOBAHUHT MIPOEKTHPOBAHUHT MIPOEKTHPOBAHNHT
y JleTajiell U y3J0B JeTanei ¥ y3JIo0B JleTajiell ¥ y3J10B JleTajiel U y3J10B
MAaIIHHOCTPOCHUHT . . . N
W3JICIIAI B H3JICTIN B W3JICTIHI B W3IICIII B
MAIIMHOCTPOCHNHU MAalIMHOCTPOCHUHU MAIIMHOCTPOCHNHU MAIIMHOCTPOCHUH
JIoCTaTOYHO MOJTHO CBoboHO
He 3naer pacuernbie | Cnabo 3HaeT
3uate: 38  pacueTHbIe 3HaeT pacyeTHhIE OIHCHIBAET
METOAUKH IIpU pacy€THbIC MCTOAUKHU
OIlK-13.2 METOIUKH npu METOAMKH IpHU pacueTHbIe METOAUKH
o MPOCKTUPOBAHUU TPU TPOCKTUPOBAHUH
PaunonansHo MIPOCKTUPOBAHUU JI€TAJIEH U N N IIPOEKTUPOBAHUU IIPU IPOEKTUPOBAHUU
o JICTAJICH U y37I0B JeTanei u y3noB . N
MPUMEHSICT PaCUCTHBIC | Y3JI0B 171631 (o) 17171 B . N JIETaJICH U y37I0B JleTasel u y3IoB
U3aeJInu B U31CJIUU B o .
MCTOAUKH, COCTaBJIACT MAaIIMHOCTPOCHNHU HU31CJIINU B HU31CJIIUU B
MAaIIHHOCTPOCHUHT MaIInHOCTPOCHUN
pacueTHbIE MOICTH U MaIIHHOCTPOCHUHT MaIIHHOCTPOCHUHN
ompenenseT TPaHUIHEIC He vaeer Cnabo Xoporo
YCIIOBUSI pPacdeToB NpH | YMeTh: Y8  ompenensts o }en;enmb OpPUECHTUPYETCS IPH YMeer onpenensith OpUEHTHPYETCS PU
MIPOEKTHPOBAHUHT rpaHUYHbIC yenosus | SHW{HHS copns | OTPEACTeHIH TPaHWYHBIC YCIOBHUS | OIpECIICHIH
neTanei u Y3JIOB | pacdeToB pu I;cquOB I 3; TpaHNYHBIX YCIOBHH | pacdeToB MpH TPaHUYHBIX YCIOBHIA
U3 B | MIPOCKTHPOBAHUH JAeTalNeH u ﬁ oCKTH 05 AHI pacdeToB npu MIPOSKTHPOBAHUHU pacueToB pu
MAIIAHOCTPOCHUN y3JI0B 171631 () 17471 B z[STaneﬁlfo 108 POCKTHPOBAHUH JIETAJICH U Y3708 MPOSKTUPOBAHUHU
MaIlIMHOCTPOEHUHU - y Jieraiei 1 y3JioB 563 (S 15051 JieTanei u y3ioB
171631 (Sh117071 U3JETTUN




KO)I KOMIICTCHIIMH

KO)I, HAaNUMCHOBAHHUC
UJIK

KOII 1 HAMMCHOBAHUC
pe3yibTaTta O6y‘~IeHI/IH 1o

Kpurepun oneHMBaHUS pe3yNbTaTOB O0YICHHUS

JUCHIUIUTAHE (MOJTYJIIO) 1-2 3 4 5
He Brnageer Henocrarouno Xoporo BiajgeeT CB000HO BlasieeT
HaBbIKaMU BJIQZICET HABBIKAMU HaBbIKaMU HaBbIKaMU
Brnagers: B8 HaBpikamu | panudoHalIbHOTO paIyoHaIbHOTO palMoOHAIBHOTO palMoHAIBHOTO
PaLMOHATIBHOTO [IPUMEHEHUS NIPUMEHEHUS [IPUMEHEHHUS [IPUMEHEHHUS
[IPUMEHEHUS PacUETHBIX | pacueTHBIX METOAUK, | PACUETHBIX METOAUK, | PAaCUETHBIX METOIUK, | PAaCUETHBIX METOJUK,
METOJIUK, COCTABJICHUS | COCTABJICHUS COCTAaBJICHUS COCTAaBJICHUS COCTAaBJICHUS
pacueTHBIX MoOZeJNEeH, | paCUETHBIX MOZAEEH, | pacUETHBIX MOAENEH, | PaCUETHBIX MOAENEH, | PACUETHBIX MOAEIEH,
ONpEIENICHUsI  IPAHUYHBIX | ONpPEAEICHUS onpeAeseHus OIpENEIICHUs ONpENEIICHUS
YCIOBUM  pacyeToB MpHU | IPaHUYHBIX YCIOBUN | FPAaHUYHBIX YCIOBUU | IPaHUYHBIX YCIOBUN | FPAaHUYHBIX YCIOBUU
MIPOEKTUPOBAHUY JeTallell U | pacyeToB MpU pacueToB npu pacueToB Ipu pacueToB Ipu
y3710B u3aenuit B | MPOEKTUPOBAHUU HIPOEKTUPOBAHUH MPOEKTUPOBAHUU MIPOEKTUPOBAHUH
MaIlIMHOCTPOECHUHU JieTajnei u y3ioB JieTaiei 1 y3JioB JieTajnei u y3ioB JeTanei u y3ioB
W3enui B 1763 (151 2! W3/eNni B W3/1eNINi B
MAIIMHOCTPOCHNHU MAlIMHOCTPOCHUHU MAIIMHOCTPOCHUHU MAIIMHOCTPOCHUH
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